Synthesis and antitumor cytotoxicity evaluation of novel pyrrolo[2,1-c][1,4]benzodiazepine imidazole containing polyamide conjugates.
The design, synthesis, and biological evaluation of novel C-8 linked pyrrolo[2,1-c][1,4]benzodiazepine (PBD)-imidazole polyamide conjugates (1-5) are described that involve mercuric chloride-mediated cyclization of the corresponding amino diethyl thioacetals. The compounds were prepared with varying numbers of imidazole- and pyrrole-containing polyamides in order to probe the structural requirements for optimal in vitro antitumor activity. These compounds were tested against a panel of human cancer cells by the National Cancer Institute, demonstrating that the compounds exhibited a higher level of cytotoxic activity than the existing natural and synthetic pyrrolo[2,1-c][1,4]benzodiazepines. The data presented show that the length of the polyamides and also the type of heterocycle play important roles in this series of compounds for anticancer activity. Compounds 1, 2, 3, and 5 have significant cytotoxic activity against the various types of cancer cell lines. It appears that cytotoxic activity is related to both the length and the heterocycles of the polyamides. Compound 1 exhibited a wide spectrum of anticancer activities against all cell lines in nine cancer panels and was especially effective against colon cancer, melanoma, and renal cancer and breast cancer, however, compound 4 did not exhibit any significant anticancer activity. This study found that PBD-imidazole polyamide conjugates are highly cytotoxic against many human cancer cell lines in comparison with the PBD-pyrrole polyamide conjugates.